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Abstract. The authors of this study tried to differentiate microfilariae of Dirofilaria spp. on
dogs, using Knott's modified method based on morphological characters and dimensions obtained:
length and width. 188 blood samples were collected for this study from dogs in Timis and Hunedoara
counties. The presence of the microfilariae in blood was revealed by the direct examination of blood
between blade and slide and through Knott's modified method. Of the samples examined, eight
samples were positive for microfilariae. After observing the microfilariae, we began to identify the
species according to the morphology of Dirofilaria larvae. The microfilariae were measured using
Olympus microscope with a cell analysis software. All eight samples were positive for infection with
Dirofilaria repens. The positive samples were also  tested with other methods: Diro test-Speed ® Diro
/ heartworm (Bio Veto Test, France), ELISA and molecular techniques. The results obtained from the
eight positive samples were read in conjunction with existing data in the literature.
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INTRODUCTION
The canine dirofilariosis produced by Dirofilaria immitis (heartworm) is usually
diagnosed on the basis of identifying antigens of adult female. Parasitosis caused by other
filariae such as: Acanthocheilonema (Dipetalonema) reconditum, Dirofilaria (Nochtiella)
repens, Acanthocheilonema (Dipetalonema) dranculoides, Cercopithifilaria grassi, Brugia
malayi, Brugia pahangi and Brugia ceylonensis, are characterized by persistent
microfilaremia and negative results at the adult Dirofilariae specific antigens detection test
(Courtney et al., 1993, Fischer et al., 2002, Genchi, 2003). The Dirofilaria spp. microfilariae
must be differentiated morphologically from other species of filariae. In this situation the
diagnosis is based on the modified Knott's method (Knott, 1939).
MATERIALS AND METHODS
The study was conducted during February-July 2009, at the Department of
Parasitology and Parasitic Diseases of the Faculty of Veterinary Medicine in Timisoara. For
establishing the diagnosis of canine dirofilariosis 188 blood samples were collected from dogs
in Timis and Hunedoara counties. The examined dogs belonged to different breeds, aged
between 7 months and 16 years. The blood samples were collected in vacuum containers with
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anticuagulants (EDTA). The direct examination of blood and Knott's modified method were
used for the detection of the microfilariae.
Description of the Knott's modified method used for this study:
1 ml of blood is taken on the EDTA, 9 ml of buffered formalin 2% are added, and the
solution obtained is centrifuged for 5 – 8 minutes at 1.500 rotations per minute. The
supernatant is decanted from the centrifuge tube and the sediment is mixed with equal parts of
1:1000 methylene blue dye. The colored sediment is spread on a slide, being covered with
another slide and examined under a microscope ( more preparations with the 10 X and  40X
objective) (Knott, 1939).
The shape and size of Dirofilaria spp. larvae were determined by microscopic
examination of preparations obtained using Knott's modified method. The examination was
made at the Olympus microscope with light transmitted by the 10X-20X objective. Ten
measurements were determined for each positive sample, and after that an average was made.
RESULTS AND DISCUSSION
Knott's test of concentration can be used as an effective diagnostic tool.  The
differentiation of D. immitis, D. repens and Acanthocheilonema reconditum species is mainly
based on morphological characteristics of microfilariae (Tarello, 2003).
From the total amount of samples examined, eight samples were positive for infection
with Dirofilaria repens (Tab.1). The microfilariae examined in this study had the appearance,
length and thickness of the Dirofilaria repens species - data read in conjunction with other
diagnostic methods (Roberta Ciocan et al., 2009; 2010).
The morphological examination of the microfilariae isolated through Knott's modified
technique, showed no cephalic hook, and the front end was slightly tapered shaped and the
caudal end was filiform and in the shape of an umbrella handle (Fig. 1, Fig. 2).
Knott's method is considered as a reference method for the microfilariae research, and
the most accurate method of differentiating the larvae of Dirofilaria spp. suitable for
measuring the length and the thickness of the microfilariae. This method is preferred because
the buffered formalin keep stable the microfilariae in extension, which allows their
measurement (Cosoroabă et al., 2002). It is responsive and specific in dogs, the disadvantage
of this method being that it requires time and experience (Genchi et al., 2005).
The shape and the size of Dirofilaria larvae are criteria for identifying and
differentiating from other microfilarae. The cephalic hook proves the easier and reliable
differential criterion as traditional practicing (Bowman and Lynn, 1995).
Microfilariae length is not a criterion to distinguish as accurate as their thickness.  The
tail of the A. reconditum microfilariae is hook shaped and is usually thin,  similar to that of the
Dirofilaria immitis species. The caudal end of Dirofilaria repens microfilariae is much
broader (Torello, 2001a).
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Fig.1. Microfilariae of D. repens on dogs, Knott's modified method, objective 10 X
Olympus microscope (original)
Fig. 2. Microfilariae of D. repens on dogs, measured through Knott's modified method,  20X objective, Olympus
microscope (original)
The density of the microfilariae (high) and their motility (without propulsion), in the
fresh drop of blood are characteristic for the species Dirofilaria repens. The average
thickness (width) of Dirofilaria repens microfilariae is 7.1-8.3 mm, while the Dirofilaria
immitis microfilariae measures are from 5.4 to 6.2 mm, and the Acantocheilonema reconditum
measure is less than 5 mm (Schrey, 1996). Curved and multiply bent shape of the body, round
the front, with curved or right tail with the lenght of 303.86-401.99 µm, thickness 7.05-9.52
µm, these are all morphologic and morphometric characteristics of Dirofilaria repens
(Aleksandar Tasic et al., 2007).
The results obtained from the eight positive samples were read in conjunction with
existing data in the literature (Tab. 2).
48
Tab. 1















Amstaff Timisoara positive 300.00-330.00 6.30-7.77 315 21.21320
Caucasian
Shepherd
Timisoara positive 300.81-347.65 4.50-7.74 323.698 15.22532
Half-breed Ortisoara positive 310.21-330.00 5.70-7.58 320.105 13.99364
German
Brack
Timisoara positive 301.23-330.52 5.42-7.62 322.216 12.32412
Half-breed Timisoara positive 330-355.6 4.89-7.20 342.8 18.10193
Half-breed Danifloor positive 244.66-337.51 6.24-8 300.313 38.016893
Half-breed Deva positive 300.02-330.00 6.07-7.80 315.01 21.19906
Half-breed Deva positive 325.23-360.00 5.89-8 342.615 24.58610
Note: Microfilaria measured through the Knott test.
Tab. 2
Morphological characteristics of the microfilariae Dirofilaria spp. on dogs
(Genchi et al., 2005)
Species Length µm Width µm Characteristics
Dirofilaria immitis1 290-330 5-7 Without sheath, sharp cephalic end, straight tail with
sharp end
Dirofilaria repens1 300-360 6-8 Without sheath, obtuse cephalic end, sharp and




260-283 4 Without sheath, obtuse cephalic end with a
protruding hook, tail ending in a hook, curved shape,
sharp and broad caudal end
Acantocheilonema
dracunculoides2




567 12-25 With sheath, slightly curved caudal end
Legend:
1Microfilaria measured through the Knott test;
2 Microfilaria from the uterus.
CONCLUSIONS
 As a result of the morphometric research using the Knott's modified method on dogs,
the Dirofilaria repens species was identified.
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